Sustained up-regulation of semaphorin 3A, Neuropilin1, and doublecortin expression in ischemic mouse brain during long-term recovery.
Strategies to provide neuroprotection and to promote regenerative axonal outgrowth in the injured brain are thwarted by the plethora of axon growth inhibitors and the ligand promiscuity of some of their receptors. Especially, new neurons derived from ischemia-stimulated neurogenesis must integrate this multitude of inhibitory molecular cues, generated as a result of cortical damage, into a functional response. More often than not the response is one of growth cone collapse, axonal retraction and neuronal death. Therefore, characterization of the expression of inhibitory molecules in long-term surviving ischemic brains following stroke is important for designing selective therapeutics. Here, we describe a long-term recovery mouse model for cerebral ischemia in which a brief transient occlusion of the middle cerebral artery (30min) was followed by up to 30 days of long-term reperfusion. Significantly decreased grip strength motor function and increased expression of one of the major repulsive guidance cues, Semaphorin 3A (Sema3A) and its receptor Neuropilin1 (NRP1) occurred in brains of these mice. Interestingly, increased Doublecortin (DCX) expression occurred only in the lateral ventricular wall zone, but not in the dentate gyrus granule cell layer on the ischemic side of the brain. Importantly, no DCX positive cells were detected in the infarct core region after 30d ischemic recovery. Collectively, these studies demonstrated the sustained elevation of Sema3A/NRP1 expression in the ischemic territory, which may contribute to the inhibitory microenvironment responsible for preventing new neurons from entering the infarct area. This model will be of use as a platform for testing anti-inhibitory therapies to stroke.